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(54) PROBE DEVICE 

(57)Abstract: 

PURPOSE: To surely bring a contact of a probe card into contact with 
an electrode pad of a chip on a wafer when carrying out electric 
measurement while heating or cooling a silicon wafer. 
CONSTITUTION: Conductive layers 31, 42 which are signal line 
conductive paths are formed inside a polyimide thin film and in a surface 
thereof, respectively as a wiring substrate 3, an SiN thin film 4 having 
thermal expansion coefficiency approximately the same as that of silicon 
is jointed to a lower side thereof and a bump 41 is arranged in a lower 
side of the SiN thin film 4. A through-hole 21 is formed outside an 
arrangement region of the bump 41 ranging from an upper side of the 
wiring substrate 3 to a lower side of the SiN thin film 4, and both thereof 
are fixed by the through-hole 21, the bump 41 and a connection part of 
a circumferencial edge part of a card body 20 are electrically connected 
by the conductive layers 31, 42 and the through-hole 21, and a probe 
card is constituted in this way. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Probe equipment characterized by the construction material of the substrate by the side of an 
inspected object being [ of a probe card ] silicon nitride at least in the probe equipment which it connects with a 
test section electrically, and contact arranged by the probe card is contacted to the electrode pad of the 
inspected object which used silicon as the base material, heats or cools said inspected object, and performs 
electric measurement of a chip by the test section. 

[Claim 2] A probe card is probe equipment according to claim 1 characterized by being a thing containing the 
wiring substrate which comes to form a conductive layer in the direction of a field in an insulating substrate, the 
nitriding silicon substrate locally fixed while being joined by the field by the side of the inspected object of this 
wiring substrate, and contact electrically connected to said conductive layer while being arranged on the front 
face of this nitriding silicon substrate. 

[Claim 3] Probe equipment according to claim 1 characterized by constituting the construction material of the 
substrate of the whole probe card with silicon nitride. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to probe equipment. 
[0002] 

[Description of the Prior Art] In the production process of a semiconductor device, after a wafer process is 
completed and IC chip is completed in a silicon wafer, in order to investigate the short circuit of an electrode 
pattern, opening, the input-output behavioral characteristics of IC chip, etc., electric measurement called a probe 
test is performed, and the quality of IC chip is distinguished in the state of a semi-conductor wafer (henceforth 
a "wafer"). After that, after a wafer is divided by IC chip and packaging is carried out about IC chip of an 
excellent article, a predetermined probe test is performed and the quality of a final product is judged. 
[0003] The wiring substrate called the probe card equipped with the probe needle is used, and this probe card 
extends aslant the other end of the probe needle by which the end was connected to these contact group, 
respectively and which consists of a tungsten, for example with this probe equipment, and consists of it while a 
contact group is prepared in the whole surface side of an insulating substrate. And when measuring, while 
connecting to the electrode by the side of a test head electrically the contact formed in the probe card, after 
carrying out alignment of a probe needle and the electrode pad of the chip on a wafer by migration of a wafer 
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installation base, it is made to contact mutually, and the signal for a test is inputted into a chip through a probe 
card from a test head, and electric measurement of a chip is performed based on the output signal from a chip. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, a device is in the formation of **** detailed, and the 
inclination to integrate highly in recently, and in connection with this, the electrode pad of a chip is micrified and 
has also narrow-ized the array pitch. If, as for the head of about 70 micrometers and a probe needle, the pitch 
also becomes narrow by an electrode pad becoming still minuter although it is about 30 micrometers in current, 
for example, one side, as for the size of an electrode pad, array setting out of a probe needle will become very 
difficult. 

[0005] Then, using the flexible thin film which consists of resin, such as polyimide, this invention person is 
examining forming the multilayer interconnection connected to a bump, respectively in this thin film, and 
constituting a probe card while forming in the whole surface side of this thin film as contact the bump who is the 
conductive projection of 1 8 carats, copper, etc. 

[0006] According to such a probe card, on an insulating substrate, for example, a printing technique can be used 
and a minute bump can be formed by the predetermined array pattern. Carrying out in the state of a wafer in 
recently, although it was carried out after the burn-in test which detects [ in / on the other hand / severe 
conditions ] a defective for IC chip beforehand usually carried out packaging of the chip is examined, a 
thermoregulator is built in in a wafer installation base in this case, the temperature control of the wafer is carried 
out in about -40-+150 degrees C by this, and measurement is performed. 

[0007] A sake however, a silicon wafer, the resin, for example, the polyimide, which is the construction material 
of the thin film used for the probe card, — coefficient of thermal expansion — respectively — 2.42x10-6, 
3.1x10-5, and Yoshinari — **** — l n the elevated-temperature trial which it exceeds 100 degrees C or more, a 
bump's relative location to an electrode pad changes from such severe testing, especially ordinary temperature a 
lot compared with the time of a room temperature, and extent of the change is so large that the area of a wafer 
is large (i.e., so that a wafer becomes the thing of the diameter of macrostomia). 

[0008] Therefore, the size of an electrode pad is minute, and even if it forms a bump on a thin film corresponding 
to the array of the electrode pad by the side of a wafer, moreover, the pitch of an electrode pad is narrow, and 
since a bump cannot enlarge so much for this reason, either, a contact condition will become [ whether a bump 
will separate from an electrode pad, and ]. Therefore, even if it uses how to form a bump in a thin film, the way 
things stand, there is a problem of it becoming impossible to follow a probe test to high integration of a device, 
micrifying, and diameter[ of macrostomia ]-izing of a wafer. 

[0009] This invention is made by the basis of such a situation, and in performing electric measurement, where 
the inspected object which used silicon as the base material is heated or cooled, the object aims at offering the 
probe equipment which can contact contact of a probe card to the electrode pad of an inspected object 
certainly. 
[0010] 

[Means for Solving the Problem] Invention of claim 1 is probe equipment characterized by for the construction 
material of the substrate by the side of an inspected object to be [ of a probe card ] silicon nitride at least in the 
probe equipment which it connects with a test section electrically, and contact arranged by the probe card is 
contacted to the electrode pad of the inspected object which used silicon as the base material, heats or cools 
said inspected object, and performs electric measurement of a chip by the test section. 

[001 1] Invention of claim 2 is characterized by a probe card being a thing containing the wiring substrate which 
comes to form a conductive layer in the direction of a field in an insulating substrate, the nitriding silicon 
substrate locally fixed while being joined by the field by the side of the inspected object of this wiring substrate, 
and contact electrically connected to said conductive layer while being arranged on the front face of this 
nitriding silicon substrate in invention of claim 1. 

[0012] Invention of claim 3 is characterized by constituting the construction material of the substrate of the 

whole probe card with silicon nitride in invention of claim 1. 

[0013] 

[Function] Since the coefficient of thermal expansion of the coefficient of thermal expansion of silicon and 
silicon nitride is almost the same, a probe card is contacted on an inspected object, and when these change for 
example, into an elevated-temperature condition, both expand thermally to the same extent Supposing it follows, 
for example, such alignment is performed in ordinary temperature, how of an electrode pad and contact to 
spread is comparable, and since a mutual relative position hardly changes, even if the electrode pad minute on an 
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inspected object is arranged in the ** pitch, an electrode pad and contact will contact accuracy. 
[0014] 

[Example] Drawing 1 and drawing 2 are the whole example block diagram of this invention, and the expanded 
sectional view of an important section, respectively. One in drawing is a wafer installation base, a temperature 
adjustment device including a heater 1 1 or the refrigerant passage which is not illustrated is built in this wafer 
installation base 1, and it is in it, and it is constituted so that the temperature of Wafer W can be adjusted to the 
range of -40 degrees C - 150 degrees C. Moreover, the wafer installation base 1 is delivered with an inspection 
location, and it can go up and down it between locations while driving it in a minute amount in X, Y, and the 
direction of theta (circumference of a vertical axis) with a drive 12. 

[0015] The probe card 2 of a circle configuration is formed in the top-face side of said wafer installation base 1 
so that this may be countered, and this probe card 2 is supported by the supporter material 13 for example, in 
the periphery section underside side. The body 20 of a card of said probe card 2 consists of using the flexible 
insulating substrate, for example, polyimide thin film, the SiN (silicon nitride) substrates 4, for example, the SiN 
thin film, laid on top of the field by the side of the wafer W of the wiring substrate 3 which comes to form the 
below-mentioned conductive layer into this, and this wiring substrate 3 ( drawing 2 drawing 1 R> 1, under). The 
bump 41 who is contact, for example, a conductive projection, is arranged on the underside of the SiN thin film 4. 
This bump 41 is arranged corresponding to all the electrode pads concerned so that it may bundle up to the 
electrode pad of all the chips of for example, the wafer W, respectively and it may be contacted, for example, she 
consists of 18 carats, a tungsten, or a nickel alloy. 

[0016] And the through hole 21 for signal lines is formed so that it may penetrate from the top face of the wiring 
substrate 3 to the underside side of the SiN thin film 4 so that it may penetrate from the whole surface side of 
the body 20 of a card to a side on the other hand in the outside field of a bump's 41 array area in said body 20 
of a card that is,. 

[0017] these through holes 21 correspond to a bump 41 — a number of — it is — it is prepared more than it 
and the conductive layer 42 with a thickness of about 20 micrometers which is a track for signal lines, 
respectively and it is thin from copper metallurgy etc., for example is formed between the exposure edge of a 
through hole 21, and the bump 41 on the underside of the SiN thin film 4. Corresponding to said through hole 21, 
the through hole 22 for connection is penetrated and established in the underside from the top face at the 
periphery section of said probe card 2, and these through holes 21 and 22 are electrically connected by the 
conductive layer 31 formed in the wiring substrate 3. What is necessary is for there to be many bumps 41, and 
just to form two or more layer level ** on one layer level, when it cannot respond although a majority of these 
conductive layers 31 can be formed in one layer level by making line breadth small ( drawing 2 corresponds in 
this case). 

[0018] Moreover, in both sides of the body 20 of a card, the ground layers 30 and 40 which consist of copper foil 
so that it may separate from through holes 21 and 22 and a conductive layer 42 and this may be surrounded are 
formed. These ground layers 30 and 40 are electrically connected to the through hole for touch-down (not 
shown) included in the list of said through hole 22 for connection through the ground layer 32 formed in the 
wiring substrate 3. This through hole for touch-down will be grounded through the performance board of the 
below-mentioned medium connection object and a test head, and the track for signal lines will be covered 
electrically by this. And thickness is for example, hundreds of micron order, and the wiring substrate 3 and the 
SiN thin film 4 are being locally fixed by through holes 21 and 22 in this example, respectively. 
[0019] The ring-like medium connection object 5 is arranged and the test head 6 which makes a part of test 
section further equipped with the wiring substrate 61 called a performance board to the lower part on it is 
arranged at the upper part side of said probe card 2. The ********** POGO pin 51 projects to both sides, the 
conductor always energized in the projection direction by the periphery section of the medium connection object 
5 corresponding to said through hole 22 for connection — While the soffit of this POGO pin 51 contacts the 
upper bed of said through hole 22 The upper bed of the POGO pin 51 contacts the contact (not shown) of said 
wiring substrate 61. In this way the bump 41 of a probe card 2 It will connect with a test head 6 electrically 
through the medium connection object 5 through the conductive layers 42 and 31 and through holes 21 and 22 in 
a probe card 2 further. 

[0020] Moreover, between the central space 2 of the ring-like medium connection object 5, i.e., a probe card, and 
a performance board 51, ****** 52, such as an air mat and a rubber object, will resist their stability, and will be 
put, and the body 20 of a card will be pressed by this at an underside side. 

[0021] Next, an operation of the above-mentioned example is described. It lays in the wafer installation base 1, 
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the inspected object W, for example, the wafer, which uses silicon as a base material first. Optical system is 
inserted between the after that, for example, wafer, installation base 1 and a probe card 2. The wafer installation 
base 1 with a drive 12 X, It is made to move in Y and the direction of theta, and alignment of Wafer W to a probe 
card 2 is performed, the wafer installation base 1 is raised continuously, and the bump 41 arranged by the probe 
card 2 is collectively contacted to the electrode pad of all the chips of Wafer W. It contacts, after the bump 41 
has pressed to the electrode pad of a chip according to the stability of a buffer 52 at this time, and positive 
electric contact is achieved. A heater 11 is turned ON after that, Wafer W is heated at 80-150 degrees G, a 
predetermined pulse signal is given to the chip of Wafer W from a test head 6, the pulse signal from the tip side 
is incorporated to a test head 6, and the quality of a chip is judged. 

[0022] According to such an example, since heat transfer of the heat of Wafer W is carried out to a probe card 2 
by radiation through a bump 41 again and both location is approaching extremely, it almost becomes this 
temperature, but to the coefficient-ofHihermal-expansion multiplier of silicon being 2.42x10-6, the coefficient of 
thermal expansion of SiN is 2.5x10-6, and since these coefficients of thermal expansion are almost the same, the 
SiN thin film 4 and Wafer W expand thermally to the same extent. In addition, the polyimide which is the base 
material of the wiring substrate 3 on the SiN thin film 4 is locally joined to the SiN thin film 4 by through holes 21 
and 22, since that coefficient of thermal expansion is 3.1x10-5 and it is larger than the coefficient of thermal 
expansion of the SiN thin film 4, the wiring substrate 3 bends to the up side, and, for this reason, the SiN thin 
film 4 is not influenced of distortion by the thermal expansion of the polyimide film 3 etc. 

[0023] Therefore, how depending on which the bump 41 on the electrode pad on Wafer W and a probe card 2 
spreads is comparable, and since the relative position of an electrode pad and a bump 41 hardly changes even 
after it contacts ** and both are in an elevated-temperature condition by carrying out alignment of a probe card 
to Wafer W in ordinary temperature, even if the electrode pad minute on Wafer W is arranged in the ** pitch, an 
electrode pad and a bump contact accuracy. As a result, it can respond to high integration of a device, and 
detailed-ization, and since extent of a gap of the relative position of an electrode pad and a bump is small even if 
an inspected field is large, it can respond also to diameter-ization of macrostomia of Wafer W. And if a probe 
card 2 is constituted from a wiring substrate 3 and a SiN thin film 4, there is an advantage that the construction 
material suitable for forming a monolayer or a multilayer conductive layer as a wiring substrate 3, for example, 
the construction material of a thin film, can be selected freely (the polyimide film is selected in the above- 
mentioned example.). 

[0024] The temperature adjustment device which contains a heater etc. above by this invention at a probe card 
side may be prepared, and where Wafer W and a probe card are heated independently (or cooling), alignment of a 
wafer and a probe card may be performed. 

[0025] Moreover, only the printed circuit and through hole not only on forming a conductive layer in both 
directions in a substrate (the above-mentioned example film) as a track in a probe card 2 but the front face of a 
substrate may constitute the track from a bump to the contact over a medium connection object. 
[0026] Drawing 3 is drawing showing such an example, the substrate of a probe card 2 is constituted from this 
example by SiN film 70, and while each bump 41 is formed in the soffit of the through hole 71 for signal lines, the 
track 73 by the printed circuit is formed from the through hole 71 concerned to the through hole 72 for 
connection of the periphery section of a probe card 2. In addition, the inside 74 and 75 of drawing 3 is a ground 
layer. When Wafer W and a probe card 2 change into an elevated--temperature condition also in such an example, 
since both expand thermally to the same extent, they have the same operation effectiveness. 
[0027] Moreover, this invention has the same effectiveness, when performing not only an elevated-temperature 
trial but a low temperature test. And a bump may not be limited to being arranged so that the electrode pad of 
all the chips of a wafer may be contacted collectively, for example, may be arranged corresponding to the 
electrode pad of one chip or two or more chips. 

[0028] furthermore, about the method of connection between a probe card and a test head The through hole for 
connection is formed in the periphery section of a probe card, for example like the above-mentioned example, 
without using a ring-like medium connection object. The structure of connecting with the connector at the head 
of the cable extended from a test head side for the bump who makes a contact to be formed in the upper bed or 
soffit of this through hole for connection may be adopted, and you may carry out preparing the connector 
terminal of a flat tip in the periphery of a probe card etc. 
[0029] 

[Effect of the Invention] In performing electric measurement of the inspected object which used silicon as the 
base material as mentioned above according to this invention Since the construction material of the substrate 
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by the side of an inspected object consists of SiN(s) which have the coefficient of thermal expansion of silicon 
and the equivalent coefficient of thermal expansion of a probe card at least, Since extent of change of the 
relative position of contact by the side of the probe card to the electrode pad by the side of an inspected object 
is small when an inspected object and a probe card are heated or cooled, even if the detailed electrode pad is 
arranged in the ** pitch, an electrode pad and contact can be contacted certainly. 

[0030] Moreover, like invention of claim 2, if a probe card is constituted from a wiring substrate and a SiN 
substrate, the construction material of a wiring substrate can be suitably selected from things other than SiN. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the example of this invention. 

[Drawing 2] It is drawing of longitudinal section showing the important section of the example of this invention. 
[Drawing 3] It is drawing of longitudinal section showing the important section of other examples of this 
invention. 

[Description of Notations] 

1 Wafer Installation Base 

2 Probe Card 

20 Body of Card 

21 71 Through hole for signal lines 

22 72 Through hole for connection 

3 Wiring Substrate 
31 Conductive Layer 

4 SiN Thin Film 
41 Bump 

5 Medium Connection Object 

6 Test Head 



[Translation done.] 
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DRAWINGS 
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J3tr*C<!:J&*C#*# (H2«CCD»^(ctBS"r*> . 
r«>:/4 1 ot^^< r— ooau^urB^T^ft 
1 BlSffc <db u ^ cc Sr»«t ft B & ^ D 

[0 0 1 8 ] Ztttr- F#<*2 OCDMffiicfctiT. 
-#-JU2 1, 2 2RD f 2iSIB4 2*>6.»tlt^cn 

jssstiri^o cti6«Mfea3o, 4 ob, wutfeta 
ji/-^-;i/2 2©afea c ccs*ni«Jftm^-rt/-*^i/ 

F*/h^r«tt&sti, cn^j:0fi#^ 

P>*-^£>^ C0f(t(m-^l/2 L 22 
[0019] UfB^'n-^- F 2(0±^WJK»m« 

3Scc^7*-^>^#-FiPftfti5ia»s«6 i*« 

AfcSJSBBO-HWittr^x F^ * F6*5iB{B3nr^ 
;l^2 2 5C^jSLr^ff$^ffi^CC^3ti/c3SftttC^ 

4 IB, 7n-*rr*j- F2rt©«WB4 2, 3 
^-*-jb2 1, 22^3gr, E«:Hi|B»|W*5*^L 
r^^ ^? F6CC«»W«:Sai3*i4Ciitt4. 

[0 0 2 0 ] *fcy>5^©itJ|HI«Sttf»5(0**2aBIBP 
*,^n-^^7- F2iM'7*-7>Xd<- F5 1 icor^ 
CCB, F^rfAflc*cb'CD^*5 2^ge,(Dtt 

7c^{c5iUr^A3fiTfc^, Cticcj:«3^7-F*t*2 
0 ^TffiWJCcffEE 3 n ^ C i cc ^> 0 

[0021] ^cc±a^W©ftffl«:oiirSE^4. 5t 



5 

g^J3ft7c^>:/4 1 £^x^W(£>:£r<D^ ? 
7C^^C^0^>> r '4 1 tt^9^CD«B^9 F&CfWEO/c 
-^11 £*>KLT^x^W£0J;U;£8 0-1 50'C 

[0 02 2] C©±9&HJ6W*Cj:;h«. -JxmWCIR 

^H»BKctts*s k s^y:a>cD^B»fl«W2. 4 

2x 1 0 & r&£<£HC#J-LS i N(DM«W2, 5 

s i ^mmA^x.j^ti)mmmcmmst 

*T& 0 &*>\ S i N«JS4(D±<Dia»S«3(DSWrft 
S#U-f 5 Fit S i N»JK4ecx^— * — 1. 2 
2Ccj:0JSBfW«:«^Stir*$0. ^oaMEBHJHRrt* 
3. 1x10-^*0, SiNil4«MJ:^ 
fc^:*u»oriBI8a«3»±M«:«*, cco/c&s i N 
WI4B:#y-f 5 FH30^»CC<t4S*tt<b*<Z>K* 

[002 3] ffioT»)XAWl<D«SA'? YtVu-Zf 
ST* x ; > W *tT Z>7'u — -7t?— F (DiftS-^to L 

fft6*B""9 f <?:/>*> ^'4 i <h<D^gs+^4a3&^i<^:^<^:^ 

*rK^J£ftTi>-cfc®S>^ F tfiESKtSI 
*7- F2 ££«[£«3 i S i N&JR4 £^6*gJ5nr*i 

[0024] 6i±tc*si*r*«?ijrtt. fx* -7*- f 
7VL-7H- F<h£SU*ccfl[$& (&£t,H*te*P) L/ctK 

[0 02 5] */c^a-^*- F2CC*5^&2»fSKiO 



(4) W7-50325 
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[0 0 26 ] H3«COJ:^«C*i60»*7Sria"Ca)O, 
COHJtWCtt^P-^*- F2(Z)SS*JS 1N17 0 
icj:0«^$tir*j*3, S^*>^4 1 rtsft^HRJBX^- 
7 \ii*h7xx-7f3- F2cDja«8UOSgKffl^;U-*- 
JU7 2*r^V>FE3»tcJ:-52»«K7 3»ffi^tit 
US„ 4*83*7 4, 7 5 5i««lS-C*€> 0 CGD<=fc5 

[0 0 2 7] *)t*««B, iKamfcfl^Tffiaittlt 
te^x^©^ *:/(D«ffi,r?* FCC— *SUT}gB*-r&J: 

[0 0 2 8] miC7'U-7X- Fif-X h-^ FiCDJS 
20 i4<, WiL«J^^ffl<Dj:9tc^D-^*- FOH 

F©S3»«c^P®(D3^^^iBT-*g9:WS«ci'L 
[0 0 2 9 ] 

30 ^P-^-FCD^&<tfeffi^^(IUcDSS©«S^ 
^rfln^* /c«»*P L/ci^ KM^»#PJtf>1i^ 4 > F &c 

[0 0 3 0 ] *fc8i*3H20569H©J:5CC % ^*U-y^ 

40 tixowmzs i Nja^fco^^aaas-rsci^ 

[SlffiCDlS^^] 

[H2] *l6WCD||««©*»**r«KBH'r*4. 

[W-^OISB^] 

1 ^x^tgg-s 

2 ^n-^-F 
so 2 0 y7-F** 



[H9 1 3 
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